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We claim: 



1. \ A ligand which selectively activates Retinoid X 



3 . Th- 
least five-fold 




Receptors in preference to Retinoic Acid Receptors. 

2. A ligand which modulates a process selectively 
mediated by Retinoidp^rT^\;eptors in preference to Retinoic Acid 
Receptors . 



of clainvl wherein said ligand is at 

tivator of Retinoid X Receptors 



than of Retinoic Acid Recepuprs. 



\ 



^^ . A compound having the formula ; 




or 



or 




or 



102 



PATENT 
203/268 




103 



PATENT 
203/268 



^Ri and Rj, each independently, repre-sent hydrogen or lower 
alkylW acyl having 1-4 carbon atoms; 

Y rWesents C, 0, S, N, CHOH, CO, SO, SO^, or a 
pharmaceutivcally acceptable salt; 

R3 represents hydrogen or lower alkyl having 1-4 carbon atoms 
where Y is C oXn; 

R, represent^ hydrogen or lower alkyl having 1-4 carbon atoms 
where Y is C, but ^does not exist if Y is N, and neither R3 or R, 
exist if Y is S, O, CSROU, CO, SO, or SO,; 

R' and R" represent hydrogen, lower alkyl or acyl having 1-4 
carbon atoms, OH, alkox)^ having 1-4 carbon atoms, thiol or thio 
ether, or amino, 

or R' or R" taken togeVher form an 0x0 (keto) , methano, 
thioketo, HO-N=, NC-N=, (R,r\n-N=, R,,0-N=, R,,N=, epoxy, 
cyclopropyl, or cycloalkyl groWp and wherein the epoxy, 
cyclopropyl, and cycloalkyl groups can be substituted with lower 
alkyl having 1-4 carbons or halog\n; 

R-' and R"" represent hydrogenX halogen, lower alkyl or acyl 
having 1-4 carbon atoms, alkyl, aminJ 

or R'" and R"" taken together for\a cycloalkyl group having 
3-10 carbons, and wherein the eye loalkyX group can be substituted 
with lower alkyl having 1-4 carbons or ha\ogen; 

Rs represents hydrogen, a lower alkyl Vaving 1-4 carbons, 
halogen, nitro, OR,, SR„ NR,R„ or (CF)„CF3, It R, cannot be 
hydrogen if together R„ R,„, r,,, r^^ and R,3 ar^all hydrogen, z, Z' . 
Z", Z'", and Z"" are all carbon, and R' and R" ^present H, OH, C,- 
C, alkoxy or C,-C, acyloxy or R' and R" taken toge\jier form an 0x0, 
methano, or hydroxyimino group; 

^10* Ru, R12/ Ri3 each independently represent hydrogen, a 
lower alkyl having 1-4 carbons, halogen, nitro, OR,, nr,R, or 
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(ci^CFj, and exist only if the Z, Z', Z", Z'", or Z"" from which it 
originates is C, or each independently represent hydrogen or a 
lower aM:yl having 1-4 carbons if the 2, Z', Z", Z , or Z"" from 
which it originates is N, and where one of Rg, Rioi Rn/ Ria is 
5 X,' \ 

repres*fents hydrogen or a lower alkyl having 1-6 carbons; 
Rg represents hydrogen or a lower alkyl having 1-6 carbons; 
R, representsXa lower alkyl having 1-4 carbons, phenyl, 
aromatic alkyl, or ^hydroxyphenyl , q-bromophenyl , q-chlorophenyl , 
10 q-f lorophenyl, or q-iodophenyl , where q=2-4; 

Ri4 represents hydr^en, a lower alkyl having 1-4 carbons, oxo, 
hydroxy, acyl having 1-4 oarbons, halogen, thiol, or thioketone; 

Ri7 represents hydrogenV lower alkyl having 1-8 carbons, 
alkenyl (including halogen, aWl, OR, and SR, substituted alkenes) , 
15 Rg, alkyl carboxylic acid (including halogen, acyl, OR, and SR, 

substituted alkyis) , alkenyl caraoxylic acid (including halogen, 
acyl, OR7 and SR-, substituted alkenes) , alkyl amines (including 
halogen, acyl, OR, and SR, substitute^, alkyis) , and alkenyl amines 
(including halogen, acryl, OR, and SR, Vibstituted alkenes) ; 
20 X is COOH, tetrazole, PO3H, SO3H, CHO, CHjOH, CONH^, COSH, 

COORj, COSR9, CONHR9, or COOW where W is a Vharmaceutically 
acceptable salt, and where X can originate mrom any C or N on the 
ring; \ 

Z, Z', Z", Z" ' and Z"", each independently represent C, S, O, 
25 N, or a pharmaceutically acceptable salt, but isViot 0 or S if 
attached by a double bond to another such Z or if ^attached to 
another such Z which is O or S, and is not N if atta£:hed by a 
single bond to another such Z which is N; \ 
n = 0 - 3 ; and \ 
30 the dashed lines in the second and seventh structure shown 
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> ^y^. A compound of cla^im A wherein said compound 
selectively activates Retinoid/x Receptors in preference to 
Retinoic Acid Receptors. 



10 



15 



20 



25 



A compound fleeted from the group consisting of 4- 
[(3,5,5,8 , 8-pentamethyl-5 76 , 7, 8-tetrahydro-2- 
naphthyl) carbonyl] benzoio acid, 

4- [1- {3,5,5,8,8-pen/tamethyl-5,6,7, 8-tetrahydro-2- 
naphthyl) ethenyl] benzoi/c acid, 

4- [1- (3-5,5,8,8-a4ntamethyl-5,6,7,8-tetrahydro-2- 
naphthyl) cyclopropyl] benzoic acid, 

4- [1- (3, 5, 5, 8, s/pentamethyl-S, 6, 7, 8-tetrahydro-2- 
naphthyl) ethenyl] berizenetetrazole, 

2- [1- (5,5,8,8ytetramethyl-5,6,7,8-tetrahydro-2- 
naphthyl) ethenyl] p^-ridine- 5 -carboxylic acid, 

2- [1- (3,5,5, J(,8-pentamethyl-5,6,7,8-tetrahydro-2- 
naphthyl) ethenyl fcyr^^irfline- 5 -carboxylic acid, 

(l-/(^, 5, 5,8, 8-pentamethyl-5, 6,7, 8-tetrahydro-2 - 
I pyridine -5-carboxylate, 
, 8, 8ypentamethyl-5, 6 , 7 , 8-tetrahydro-2- 
|^yridine-2 -carboxylic acid, 
,5,8, 8-^entamethyl-5, 6,7, 8-tetrahydro-2- 
1] pyridine- 5 -carboxylic acid, 
- [1- (3, 5, 5, 8, 8-pentamethyl-5, 6, 7, 8-tetrahydro-2- 



ethyl 2- 
naphthyl } etj 

5-[l- 
naphthyl ) 

2-[l 
naphthyl) 

met 



kher 



naphthyl) cydlopropyl] pyridine- 5 -carboxylate, and 

4- [1- (B, 5, 5, 8, 8-pentamethyl-5, 6, 7, 8-tetrahydro-2- 
naphthyl) etthenyl] -N- (4-hydroxyphenyl) benzamide . 

hr:' 4- [1- (3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 
naphthyl) ethenyl] benzoic acid. 
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2- [1- (3,5,5,8,8/-Pentamethyl-5, 6, 7, 8-t:etrahydro-2- 
naphthyl ) ethenyl] pyridine- 5 -c^rboxylic acid. 

^ 2- [l-{3,5,5,8/8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl) cyclopropyl] pyridi^e-5-carboxylic acid. 

-iO^ A compound i^elected from the group consisting of 
2-.[l- (5, 5, 8, 8-tetramethyl-E, 6, 7, 8-tetrahydro-2- 
naphthyl) cyclopropyl] pyridine-5-carboxylic acid, 

ethyl-4- [ (3 , 5, 5, 8, 8-ientamethyl-5, 6 , 7, 8-tetrahydro-2- 
naphthyl) carbonyl] benzoat/e-oxime, 

4- [ {3-bromo-5, 5, 8, 8/tetramethyl-5, 6 , 7 , a-tetrahydro-2 - 
napthyl) carbonylj benzoid acid oxime, 

2- [ (3,5,5,8,8-pent^methyl-5,6,7,8-tetrahydro-2- 
naphthyl) carbonyl] pyrid/Lne;^-carboxylic acid oxime, 

ethyl-4 - [ {3 , 5, 5, 8^-pentamethyl-5, 6, 7, 8- tetrahydro-2- 
naphthyl) carbonyl]J>^nzjbate methyloxime, and 

2 - [ (3, 5,5,Xf 8-per/tamethyl-5, 6, 7, 8-tetrahydro-2- 
naphthyl) carbony:.] pyridine -5 -carboxy lie acid methyloxime. 

^JkfT. 4 M ( 3 / 5<5 ,8,8 -pent amethyl -5,6,7,8- tet rahydro - 2 - 
naphthyl) carbonMl] yqenzolic acid oxime. 



- t (t , 5, 5>6, 8-pentamethyl-5, 6, 7, 8-tetrahydro-2- 



naphthyl) carbonyl] p^i^zoic acid methyloxime. 

.-irTT A compound selected from the group consisting of 4- 
[ { 3 , 5 , 5 , 8 , 8 -pentaiJethyl -5,6,7,8 - t etrahydro- 2 -naphthyl ) carbonyl ] 
benzoic acid butyioxime, 

4- [ (3,5,5,8,|8-pentamethyl-5, 6,7,8 -tetrahydro-2 - 
naphthyl) carbony J} benzoic acid propyloxime, 
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4- [ (3, 5, 5, 8., B-pentamethyl-sTe, 7, 8-tetrahydro-2- 
naphthyl) carbonyl] benzoic acid/cyanoimine, 

4- [ (3, 5, 5, 8, 8-pentamethyl/5, 6,7, 8-tetrahydro-2- 
naphthyl) carbonyl] benzoic ac^d ally^lfoxime , 

4- [ (3, 5, 5, 8, 8-pentat]^etlj4^-5^, 7, 8-tetrahydro-2- 
naphthyl) carbonyl] benzo|fc fsijx^d 4-(3-methyl but-2-enoic acid) 
oxime , and 

4- [ (3,5,5,8, 8 -pent4nV^tKyl-5, 6,7,8 -tetrahydro- 2- 
naphthyl) carbonyl] benzc^^c acid 1-amino ethyl oxime. 



A pharmaceutical composition comprising in a 



n pharmaceutically>a^eptable vehicle suitable for enteral, 

jY parenteral, or topical^'SKiministration, one or more ligands of 

claim/2 . 



15 



20 



25 



15. A pharmaceutical compos^btion comprising in a 
pharmaceutically acceptable vehicle suitable-^^pr enteral, 
parenteral, or topical administration, one or more^s^pounds of 
e^ alm/4 . • 

^ar^^ A method for modulating a process selectively 
mediated by one or more Reti^foid X Receptors, said method 
comprising causing said j^pQe^sjk to be conducted in the presence of 
a ligand which select/dTvely a/tivates one or more said Retinoid X 



Receptors in 



prefe^ 



The 



least five -fold mi 
than of Retinoic 




Retinoic Acid Receptors, 



of claim^lG wherein said ligand is at 
^poteirt^^^ activator of Retinoid X Receptors 
Receptors. ■ • 
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f^^^ . A method for modulatii^g a process mediated by one or 
more Retinoid X Receptors, said metnod comprising causing said 
process to be conducted in the presence of at least one ligand as 
set forth in claim 

A method for modulating a process mediated by one or 
more Retinoid X Receptors, sai^,xifiethod comprising causing said 
process to be conducted y^^d presence of at least one compound as 
set forth in claim /4. 



:laim ^3 



A method afdordtfng to claim ^19 wherein said Retinoid 
10 X Receptor is Retinoid X Receptor -alpha. Retinoid X Receptor-beta, 
or Retinoid X Receptor -ga/ima . 

^^^^""^^^^ 21. ^Nqiethod according to claim ^9 wherein said process 
'is the in vivo modul at ion^T&f lipid metabolism, in vfVo modulation of skin- 
related processes, in vivo modulabiQn of malignant cell development, 
15 or in v/vo modulation of premalignant lesitMis, or in vivo modulation of 

method according to claim /^l wherein said 
cement of programmed cell death. 





im^] 



23, The method accordingNi^o claim/21 wherein said 
^px pocaa io the in vivu inhibition of programftiftd c ell rij ont l ; . 



A method ac 
is in vivo or in vitro cellular g 
morphogenesis . 




lim i.S 



to claim 19 wherein said process 
and differentiation, or in vivo limb 
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25- A method for modulating a process mediated by one or 
more Retrnoid X Receptors, said method comprising causing said 
process to^e conducted in the presence of at least one compound as 
set forth in>claim/6- 

26. A n^thod for modulating a process mediated by one or 
more Retinoid X Receptors, said method comprising administering to 
mammalian subject an ^ount, effective to modulate said process 
mediated by said one orViore Retinoid X Receptors, of one or more 
ligands of clain/ 2. \ 

27 . A method for modulating a process mediated by one or 
more Retinoid X Receptors, said n^ethod comprising administering to 
a mammalian subject an amount, effW;tive to modulate said process 
mediated by said one or more Retinoiii X Receptors, of one or more 
compounds of claim'^4. \ 

28. A method for treating a martmalian subject requiring 
Retinoid X Receptor therapy comprising admifiistering to such 
subject a pharmaceutically effective amount of one or, more ligands 
as set forth in claim/2. \ 

29. A method for treating a mammalian subject requiring 
Retinoid X Receptor therapy comprising administeringr to such 
subject a pharmaceutically effective amount of one oAmore 
compounds as set forth in claim '^4, \ 

30. A method for increasing plasma concentrations of 
high density lipoprotein in a mammalian subject comprisingX 
administering to such subject a pharmaceutically effective amount 
of one or more compounds as set forth in claim/4. \ 
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3iSk^^ a method for determining the presence of one or more 
Retinoid X Receptors compi-ising coHibining a compound of claim 
with a sample containing one or more unknown receptors and 
determining whether said compound binds to any receptor in said 
sample . \ 

32. A method of purS^fying Retinoid X Receptors 
comprising combining a compound ae set forth in claim jL with a 
sample containing one or more said Retinoid X Receptors, allowing 
said compound to bind with Retinoid X Receptors, and separating out 
the bound ^ """^-j nnf i nr ps^ifl r^'^r^'^'i^^^ "^ni r . rt- i n-^i r l TTmr r prpr 

33. \a composition comprising a first ligand which 
selectively activates Retinoid X Receptors in preference to 
Retinoic Acid Receptors, in combination with a second ligand which 
selectively activates Retinoic Acid Receptors in preference to 
Retinoid X Receptors .> 

34. A composition comprising a first ligand which 
selectively activates Retinoid X Receptors in preference to 
Retinoic Acid Receptors, ift combination with a second ligand which 
activates one or more intradspllular receptors other than Retinoid X 
Receptors . 

35. The composition \f claim -^3 or 34 wherein the 
physiological effect in mammals produced by said composition at a 
given concentration is greater thaia fcJro. additive effect achieved 
utilizing each said ligand alone at \saifl\ concentration . 



36. A pharmaceutical cbmposVtion comprising in a 
pharmaceutically acceptable vehicl^S^or\ente;?^ , parenteral, or 
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topical administration a first ligand which selectively activates 
Retinoit^.X Receptors in preference to Retinoic Acid Receptors, in 
combinatidin with a second ligand which selectively activates one or 
more intracellular receptors other than Retinoid X Receptors. 

37. \The pharmaceutical composition of claim ^ wherein 
said second ligand selectively activates Retinoic Acid Receptors in 
preference to Retinoid X Receptors, 

38. A me^od for modulating a process mediated by 
intracellular receptees, said method comprising causing said 
process to be conducted in the presence of a composition comprising 
a first ligand which selectively activates Retinoid X Receptors in 
preference to Retinoic AAid Receptors, in combination with a second 
ligand which activates ond or more intracellular receptors other 
than Retinoid X Receptors, \and wherein the biological effect or the 
therapeutic index in mammala produced by said composition at a 
given concentration is equalj^ or greater than the additive effect 
achieved utilizing each said l\Lg%id alone at said concentration. 



39. The methd 
selectively activates Re 
Retinoid X Receptors, 



of Clc 



:inoic 



imy^a wherein said second ligand 
!\idyReceptors in preference to 



lim 



40. The mefehod of claim 48 wherein said process is the \n 
vivo modulation of lipid metab<^ism, in vivo modulation of skin-related 
processes, in vivo modulation of mari>smant cell development, in vivo 
modulation of premalignant lesions, or ihsj^/vo modulation of 
programmed ooll doatl^ 
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41. The method of claim -^^8^here in said composition is 
present at a concentration at whica neither said first nor second 
ligand would alone produce a sioriificant therapeutic response. 

42. The method of^ claim/^8 wherein said second ligand 
activates peroxisome proli/ferator activated receptors. 



43. The nietHod of/claim 38 wherein said second ligand 
activates Vitamin D ^cep^rs. 

44. Tha^ method of claim 38 wherein said second ligand 
activates thyroiifl hormone receptors, HNF4 receptors, or members of 
the COUP family of receptors. 
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